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57) Abstract 

The devices, comprising two or throe puis* lasers (3, 4, 20), are provided with a system for the automated optimisation 
f the parameters pertaining to the radiation of the two lasers and to the type and method of treatment applied to each type of 
iological tissue. The outputs from at least one receiver (15) for receiving data on the condition of the biological tissue (16) 
eing treated are connected to the inputs of the control unit (1) whose output signets are applied to electronic switches C5, 6, 
6) incorporated in the links between each laser (3, 4, 20) and a power supply unit (2). The devices also include a controllable 
rrigation system (17) for irrigating the treatment zone and a mixing system for mixing the laser beams. The latter system 
omprises reflecting mirrors (7, 21) and selectively reflecting mirrors (8, 25) and makes it possible to produce independent 
sdiation outputs. 
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B ycTpOHcxaa, coctosiuhc m jwyx hj\h Tpex HMnyabCHbix Jia3cpoB (3, 
4 f 20), BBcacHa CHCTCMa aBTOMaTHMccKoii ormtMHaauHH napaMCTpoB 
mnyMCHHH stkx JiascpoB, thjiob m pcjchmob o6pa6oncH juu xaxaoro BHUa 
6HcuiornHccKofl TraMH. Buxoati xcrr* 6u ojworo npHcuHHxa MH<t»pMauHK 

(15) O COCTOBHHH o6pa6aTMBacMOH 6 HOT* HUH (16) COCAHHCHU C BXOUaMH 

finoKa ynpaancmu (IX duxojxhug amumu xoroporo nojrawrca Ha 

MCKTpOHHWC KJIIOHH (5, 6, 26) t yCTOHOBJlCHHWC B UCfUX COCflHHCHWl KaXflOTO 

Jia3cpa (3, 4, 20) c finoxoM ntrraHHa (2). B ycrpoficrBa EicntoMCHM t&kxc 
ynpaanscMafl CHCTCMa ' opouiemtsi (17) tohw ofipaSoTKH h cHcrrcwa 
CMeujHBaiiMii Han/Henna na3cpoB. cocroatuaa M3 orpaacarcnbHbtt 3cpxan (7, 
21) h ccncKTHBHO OTpaxaTeJiuaix 3cpKW (8 f 25), npcflycMarpMBawinaa 

BO?MOXHOCTt> H HCTCBMCHMblX BWXOaOB MViyMCHMM. 
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ycTpoficTBo iWJi JiasepMofl o6pa6oTKH 

CHOJIOrHHCCKOK TK3HH (cit) BapH3HTbl) 

O&nacTb TCXHHKH 

H306pCTCHHC OTIIOCHTC* K MCAHtiHHCKOft TCXHHKC H MOXCT 6b!Tb 

5 Hcnonb30Baiio b XMpypniH, opToncjiHH h croMaronorHH juia o6pa6cro:H 

MflfKHX M TBCpjIWX 6KQnorHHCCKHX tx&hch. 

Fl pCilUICCTByjOlUH H ypODCllb TCXHHKH 

H3BCCTH0 ycrpoHCTBO jyifl o6pa6oTKH TKanefi 3yCa jiaaepHWM 
HwyscHHCM (narcHT WO 90/01907, A61C 5/00, *aTa ny6nHKaiWH 08.03.90). 
10 coaepxamec nocjicaoBaroibfio pacnonoxciiHUc BJianb oitthhcckoh och 
HMnyj|iiCKi>rii jiaicp m cpcncroo aocTaBXH HinyncHHa x sy6y, BKjnonaJoincc 
otpc30K orrrHHccKoro Bonoxna, bxoh xoroporo oiitwhcckh conpaxcn c 

BWXOaOM Jtticpa, H HaXOHCHHHX, BXOil KOTOporO OnTMHCCKM COnp»3KCI! c 

BwxoadM onTHHccKom BonoKua, a bmxo;i aanaerca bmxoAom ycrpoHCTBa. 

15 IlpHHeM, B KftMCCTBC ilfl^Cpa MOXCT 6bTTb HCDQrtblOBaH Xax HeOAHMOBUK, TaK H 

ro/iLMHCBUH wik 3p6ncBuR Jiancpu. 

Ochobhum iinocnrricoM aanHoro yerpoMCTia sanacrcH hcbo3MO)kjiocti> 
6wcrpoii laMCHw aanoro iiaicpa na apyrofl b 3aBHCHMocrH ot runa 
oGpafiaTLmacMoii tkqhh, a Taxxc Bbicoxaa onacfiocrb naiicccmta jiaiepHoii 
20 TpaBMU. 

Hibcctiio Taicxe Jiaiepnoc ycrpoHCTRo ana ncncHRa 3y6ob, xoTopoe 
sanaerrca uanfioncc Ghhikhm no tcxiimmcckoh cymnocTM m npHHSTo ia 
npoTbTMn (narciiT WO 90/12548, A 61C 5/00. aara nyfijiMxauHM 01.1 1.90). 

3to ycTpoiicTBo coaepacHT Cuiok ynpaiuicima, ana HMny/ibcnux naiepa, 
25 otiTHHccKiic och KOTopMx napaancjiuiw, pacnojioxcHiiuc na cumraecKftB ocit 
irroporo Jiaicpa. (}>oxycHpyioiiiym cncrcMy h orpcioK onTHHccxoro Bonoxiia c 
uaKOJicHMHKOM. Ha onTHMccKHH ocax oGohx uaicpoB pacnonoxcHbi noa ymoM 
45° k ochm oriTMHCCKM conpa*cmiwc MCXJ&y coGom. ctxJKycMpyiomcH CHCTCMOH 
h onTMMcacMM Bo/ioKiioM icpxana. 3cpKaiio. pacnunoxcmioc na och nepnoru 
30 ;mcpa oTpattaTC/ibiioe, a na och .oroporu jiaicpa - anxpowNiioc, 
T.cct^cKTHnno orpaacaTcnbnoc ana jumhm namua HuiysciiRa ncpnoro jiaicpa 

M npOipaHHOC JWH iUlMHbl BOMIbl. MinyHCIM* BTOpOR). 

OciiouiiMM HcnocTaTicoM npoTOTHna swiaeTca iicflOCTaTOHiiaa 
3f|xtx:KTMiMiocTb cro npHMciicun* npM nepexoac ot pexcHMa oAiiom THna 
35 oGpafioTKM x apyroMy m oitacnocTb uaiiccctiMH TpaBMM. cronaimaa c 
OTcyrcrrBHCM chctcmm onpeacjicHM« BHjia o6paGari»iiiacM()M tkdhk. • 

PacKpi^TMC H totipcreiiHA 
3aaana. na peuictme xoTopoii iianpatuicnu 3aaiuwcMoc H^oGpcrciiHc. 
laiaiionacTca it co3aaiiHM ycrpoiicrna an* ziaicpiiofi oCpafioTKH 6noflorHsecKoft 
40 TKaiiM, BbinonHaiouicro ncc mm viaicpnux oncpaitHH b XHpyprHin opToncflmt 
m cTOMaTpJiorMM* c oGccncHciiMeM npn stom boimoknoctm Gudporo ncpcxoaa 
err oanoro THna ofipaGnricH k jipymMy h MMiiHManbiioft HttftaiHBiiocTH. 

yKaiannaa 3ana«ia pemacrca npH ocymccTiuiciiMn moGpcrciiKa rd chct 
aocTH*euHa TcxuHHccxom pciyjibTara. laxjiKiMaiomcrooi n onTHMMiauHit 
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PCXhmoh o6paf»oTKM h napaMcrpon natcpiiou) HmyMeima b lanHCHMocrH ot 
Tuna o6pa6orxH h BRna 6HonorHMecKoii ticshh. 

yxaiaHHUt) tcxhhhcckhh perynbTaT npH ocyuiccranemiH H-jofipcrcHHs 
aocTHracTca tcm. hto b ycTpoHCTBO ana naiepnofi o6pa6oTKH 6HonorHiecKOH 
5 TxaHM coacpxamce 6nox ynpawiCHHa, Buxoaw Koroporo cocbmhchu c ojiokom 
riKTaHHs naicpoB, HMnynbCHuc nsnepu. onTHHecKHc och KOTopux 
napajuiaibHU. onTMMccKH conpaxcimuc orpaxaTcnbtioc n ccjickthbho 
oipaacaTcnbHoc ana jwhhu biwiku ucpBoro Jiaicpa k npcnpasHoc ana annau 
bohhu BToporo Jiaacpa -jepicana, ycraHonnaiiiwc lia ocax ncpBoro h BToporo 
10 naiepos cooTBcrcTBemio, ycTajjOBneiiiibie lia oimnecxofi och BToporo jwepa 
(poxycHpyioiHyw CMcrcMy h orrrHMccKoc bwiokho c hmcohcshmkom. Buxoa 
KOToporo aBnacTca oxithhcckhm nwxoaoM ycTpoiictBa, BBeaeH xora Cu ouuh 
npKCMHHK HH<popMauHH o cocToaiiHH fwoaorMMccKOH TxaiiH. axoa KOToporo 
conpaxen c mcctom iiosacHCTBMJi Ha -ream., a Buxoa coeaHHCH c bxobom 
15 Gaoxa yijpaBJicHMa. Buxoaw KOToporo coeaHiieiiM c BXoaaMH aneKTpomiux 
Kaiosefi, ycraiioBncmiux n uenax coeamieHHJi xaxaoro aaicpa c (viokom 
nHTaiiHH. OrpaxaTcnutoc icpKauo .ycTaHOBneiio c kojmoxmoctwo Bbiooaa cm 
m xoaa HinyweHHu. a ita onTHwecKofi och ncpBoro aa-«pa noaicaoBaTCJiwio 
no xoay MinyHcima pacnom>xem.i cptiKycHpyioiuaa cmrreMa h oiithhcckoc 
BonoKiio c HaxonesiiHKOM. Bwxoa Ktmjporo aivnacTca apyniM onTHiccKHM 

BUXOBOM ycTpOHCTBa. 

Bonce 3(p(pcKTHBHo yKaiaiiiiufi tcxhhhcckhA perynbTaT aocTHracrcii 

TCM. HTO B yCTpoftCTBO JUl* aaiCpilOH f>6pa60TKH 6MQnOrHHCCKOM. TKaitH, 

coaepxawec (wok ynpanncima. Buxoaw Koropom cocaHiieiiu c Gjiokom 
25 nHTaima nmepoB. HMnynbcnijc na-icpw. onrmccKHc och koto P ux 
riapanncnuiu. oriTHsecKH coiipaxcimue OTpaxaTcntiioc h ccjickthbho 
OTpaxarenMioe ana ariHiiu muntu ncpitom aatcpa m npmpamioc an* anmtij 
bojiiim BToporo aatcpa icpKajia. ycraiionncitUMu na ocax ncpunm h BToporo 
naicpt»B cooTBCTCTHcmio, ycrauonjidmuc na onTHHccKofi och BToporo naiepa 
30 «pOKycnpyjouiyi« cHCTCMy m oiitmscckoc iuuiokik. c iiaxoncsiiMKoM, bmxob 
KOToporo amiscrca orthmcckhm BwxoaoM ycTpoHcrua, BBcacn TpcrHM 
HMnyawiibiii naicp. orrowecKiw ck* xoToporo napanacabiia onwiccKHM ocbm 
jmyx apymx naicpoB. a na ero och ycTanoa/iciio oTpaxaTenbnoc icpKano. 
npitscM oTpaxaTcni.Hi.ic -jepkana ycrauowioiM c wnMoxiiocrwo Buooaa nx in 
35 xoaa HviyMeuna. Ha orrrHiccKoii ocH BTopom aa-jepa •«» ccncKTumiUM 
•wpKaaoM ycraiioiwcno nrropoe ccacKTimno oTpaxaToiwioc ana anmn.i mwiiw 
tpcrbcw jiuricpa h iiptripaHiioc ana anHiiw wuiiim ncpi«)tt» h im>pon> naiepoB 
scpKano, onTH'iccKH ci)npaxciiin)c c irrpaxaTcnwiwM -icpxanoM. 
ycTaiionncimwM na och Tpcn*n) Jiaicpa. c 4x>xycHpyioujcH chctcmoh h 
BxoaoM onTHsecKort) uonoKiia, pacnojioxcuiiMx ita och m-oporo naicpa! 
Kpomc Tom, na Kaxaofi m occft nepnon* h Tpcrbcm na-)cpoi» 
nocncaoBaTcnbiio no xoay HinyHciiHa pacnoaoxciiu (poKycnpyiotuaa chctcmb 
it onTHHcc'Koc DonoKiio c liaKoncsiiHKOM. buxqiu KOTopux ahnaioTca 
onTHiccKHMH BxoaaMH ycTpoHcrua. ycTpoHCTno Taxxc cuaRxcno xoth Cm 
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OilllHM npMCMISKXOM MlIfflOpMaUHH O COCTOJUWH GHOHOrMMCCKOH TXailH. BXOJl 

Kcrropoiio conpaxcn c mcctom boibchctbh* hu TKatiii, a bmxoa cochmhch c 
BxoaoM 6/ioxa ynpaujienkM, buxoaw xcrroporo cocahiichm c . bxcaqmh 
3JicKTpoHiiux icnioHCH, ycraiibBJicHHUX b ucnax cocaHHCHH* xa*aoro jiaiepa c 

5 &IOKOM riHTaHHS. 

npHCMUHX HH«f)OpMaUMM Q COCTOJIHHH 6nOJIOIMHCCKOH TXOHH MOXCT 

6im> Buno^HCH b bmjxc cnexTpoanaiiHiaTopa b oSjiocth 200 - 1500 hm.. bxojx 

XOTOpOTO OflTHHCCKH COnpJIttCU C MCCTOM BOMCHCTBHSi 11U TKaHb If 
COCTOSUiero HI ilMCnepCHOHHOrO 3JleMeMTa t JlHHcAXH <})OTOaeTCXTOpOB M 
10 MCMtHTa CpaBIICHMJI. IlpHCMHKK HIlfapMaUHH O COCTOSHMM 6nDrtOrMMCCX0H 
TXaHM TOKXC MOXCT 6wTL BUnGJlHCH ft BHAC (f)OT03^CKTpKMCCKOrO npUCMIIHXa 

HH({>paKpac!iom MrmyscHMji. bxoji xouipom ohthscckh conpaxcH c mcctom 
BowcHCTBHa na Txain, nocpcacTBOM nonoponioi-o icpxa^a, pacnunoxcHHoro 
iia onTHHccxoH ocm Jiaicpa Mcxay bmxcmwum icpxanoM nascpa m 
15 c}x»;ycnpyKnucH chctcmom sepc-i tfnwtTp c nonocoH nponycxamia, 
MCJCJiK>4aiouicii nonanaime wa npneMiiHx HuiyHcima Jiaicpa. 

IlpMCMUHK H!l(}x>pMaUHH O COCTOHIIHH Ch 0J1O rHH CCKOH TXaHM MOXCT 

Gmtl cine buihuihcii ii bhuc axycTHH cckoh) upMCMHHKa. ycraiio&ncHlloro 

TOKHM oGpa-W>M. MTO HaiipaiUJCIIHC CIX> MaKCHMQJIMtOH HyBCTBHTC/1 l»t I OCTM 

20 cocraanacT c nanpanneiiHCM ormtHecKoH och na Bxoae HaKoncHHHKa yrcm a, 
yaoancTBopflinuiHH yaioiiMK): l!°<a<86 a 

3neKTp()H!iuR kjuoh moxct Ginu umikuihcm n suae 
nonynpommHHKonom ami smexrponaKyyMiioro iiepeiuiKHaTCJiH. 

Aoikuiiihtcjimio. ycrpoiicroo cnafitfeno chctcmom opouieiina ioiiu 
25 oGpaGoTKiu cocroameii in peiepnyapa iina boiim c hojuhimm nacocoM u 
nouiyimioro KOMiipcccopa, cooTBcrcmyioiitMc ruxqdu xoTopwx oGmjihiiciim n 
naxoiicsiiMKax h snixkitc:* HppitnmMoiiDUMH BUXoaaMii ycTpoMCTBa, a 
lunflyumwii xoMnpeccop n *iecre coeAHiiciiHfl c wmyxonpotojiaMH ctiaGxeit 
ancxTpoMani«TuiJMi! KnanuHaMH, noaxjiuwcimijMH k nuxoaaM . (uioxa 
30 ynpaiuienMs ncpcri siumm 'iaucpxxH. 

Hihcctiio. hto a^cKTHiuiocTh Jiaiepiuijf ofipafioTKH GHonorHsecKOM 

TKaHH C QiUJOJipCMCimUM l>f>CCnC4CJIHCM IIH3XOH HltrcilMBHOCTH (CTCnCHM 

iiexpoia) lanHCHT err jwmiim naniiu h moiuiioctm ^aicpuofo MlnyHeiiM. 

3IICprMM H BpCMCIlM JiaiCpilOTO BOiaCHCTBHa It. IUIX UCKOTOpUX BMAOB TKaiilt, 

35 xaaxocTiiono opouiciiMa toiim Jiaiepuofl o6pa(ioTKM (cm., lianpHMcp* 

Proceeding of ... Laser-Tissue Interaclion V 24-27, January 1994. Los 

Angeles, California Vol 2 J34A). - 

HcoiciioBaiiMM, nponcucmiuo airropoM, noxaiajni. m\> npji ^tom 

net>fixoiiMMa omnmpcMcimaM oimiMHiauiiH yxajaiinwx napaMCTpou iuw 
40 xaxiiorx) uaaa Ghotxuiih. Hiiumi! aiotiaMit t iicofixoiiHMw: 

1. iKriMoxiiocm* Bi.ifiopa onTHMajji.HMx jumn wviu itviyMciiMM Jiaicpon iuiii hx 

CMCCM, 
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2. pcrwcrpauna npouccca nmepiioii aecrpyscuHH, BKaa h coctojihhh 6motkohm 
m ynpanncHwa mmhoh boahu, moujhoctwo. 3HcprMcil h bpcmchcm JiaicpHoro 

ACHCTBH8, 

3, cHcrcMa opomeiwa ioiiu Jiaicpnofi o6pa6oncM. 

5 COBOKyOHOCTb BBCaCHHMX B yCTpOHCTBO XOTfl 6bl OaHOID npHGMHHKB 

M H(fc©p MauM h o coctoxkhh o6pa6aTUBaeMOH 6MonorHHCCKofi TKaHH, awxoa 

KOTOporo COCAHHCH C BXOHOM &IOXa ynpaBJTCHWI, H SJICKTpOKHtilX WlK)HCfl f 

ycraHoancHHux b uciwx nHTaHKA jjaicpoa h ynpaanacMwx buxouhlimh 
cwmanaMH fcioxa ynpaanemw, npcacTawuioT cofiofi CHcrcMy o6paTHoii cbs:*h, 
10 Koropaa o6ccncsMBacr atrroMaTHHccxKc icomrpojjL h onTHManbHoc ynpae^cimc 
napaMcrpaMH Hi/iyscHHH JiascpoB b 3a&MCM mocth ot Bwaa m coctojhmh 
o6pa6an,iBacMOH tkqhh h, tcm caMWM. o6ecncHMBaeT mh i i h Man b k yio 

MHBaiMWiOCTb. 

Hco6xojihmoctl> aBTowaTHMecxHX KoirrponH h ynpaBJieHM* BbraaHa 
15 *jacro BoiHHxaiomeM HCDoiMoxiiocibto feK3>unbHon> onpcacncHH* BpanoM 
cocTdaiiMJi crfSnysacMofi tkbhh « cc Buna. 

HanHMHe anyx iicwhhchmmx bmxojiob b oanoM ycTpoijcTBe fojarojiapa 
bo^mokhocth Munoaa orpaacareflMioro icpxana mi xuaa KuryscHna ncpBoro 
Jiaicpa, a Taxacc BcrjMoxjtocri. SMciuHuaima HinyscHHH &vyx Jtaiepon 
20 nonuujacT ^cfcicTHiwocTL pafio™ npw oflpafwrKc fiHoncaHH. 

HanHHMc b oaiioM yctpowcTBc jyia oGpafioTKH 6h oaorn h cckum nca»M 
Tpcx JiaicpoD c pamMHiiMMM mmnmn Burnt MvryroiHii it HciasHCHwuMM 

BlilXOaaMM H C BOIMOXHOCTblO CMCtlJHNWHM MViyHCHKH oGccnCHMBaCT 

iiaHSnnwnyio MoGnHi>iiocn> npHMciicHKa ycrpoflcroa h MaKCHManbHo 
25 paciUHpseT cro lunMoxnoc™. HanpwMdp, npn oiwonpcMCHHOM bomcmctbhh 
nun.MHcni.iM h iic{>jihmod]jm JirccpaMM na oSimuio KptwiiacMuieimbie oprauu 
ciiMMatrrcx onacuocrb KpoiuircMcmui npn HecaiiKUMMiHpo&aiinow nep«tx>pauMn 
Kpyimwx xponaiocnwx cocyaon, a co^cranHc MinyMCHHM apCucnom Jiaicpa c 

HCOaHMOnMM M IWlbMHCBUM Stt}xfttKTMBIH) npM o5paf)OTKC KOCTHWX TKaHcft 11 

30 TBepjiux Txanen iyf>a. Jlna cMcuiHBaiiH* hvi>*ichha TpcTLcm Jiaicpa c aayMA 

HpyTHMH WIH KaXflUM HI MUX BBCJICHW OTpa*aTCJlb!IOC W CCJ1CKTMBHOC 

Tcpxajia. ycTaiioancHMbic cooTiurrcTBciuit) na ocsx TpcTbcro h BToporo 
JiaicpoB, a B03MO)wiocTb B!4i\oiia OTpa)KaTCJibHbtx icpxan m xoaa HuiyscHHH m 
nanHMHc jiomuniHTcnbiiwx ctxixycHpyioiaHx chctcm k onTMMccKHx bdjiokoii 

35 l)TlCCllCMMftaCT IHriaBHCMMOCTb TpCX onTHMCCKHX BblXOHOB ycTpoMCTBa. 

Jtono;inifTCJibiu> BBcacnim « ycrpoMcnui cHcreMa opouicuun, 
yiipaiviKCMaji wicKTpcmahiirruwMH luiaiiaiiaMM, iioafuijoNcmiUMH k BwxoaaM 
fijioKa ynpannciiM* oficcucsMiiacr omiiMaJibiKic concraHMc pcxMMou 
oCnyseiiMa m opouiamM TxauM. 
40 Flo cneacHMaM airropa coB4)xyn>iucTb huto3kchhwx b ^pwy^c 

H106pCTC»Ha npMIHaKOB SlVWCTCa IIOWOM. a CaMO TCXHMHCCK<K pCUlCIlMC 
ynOMCTBOpaCT KpMTCpiilO "HloCpCTaTCJibCKHH ypoucub H - 
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Kparxoe onHcaune HepTe*efi 
CyuiHocTb HioGpercHH* noaciwcTca Ha t^Mrypax, rac 
cjjnr.l - MaofipaxacT cxcMy ycTpoiicTBa juia jiaacpHoii o6pa6prxH GHOTxami. 
4)Hr.2 - cxcMy BapHairroB BunonncHHU m pacno/ioxcHH* tiphcmhhkob 
5 Hiic(x)pMauHH o cocroflHHH o6pa6an>iBaeMOH BnorxaHH. 
cjwrJ - cxcMy ycrpoHCTQa npw horhmhh rpex JiaicpoB 
<J)Hf.4 • cHCTCMy HppwrauHH. 
$Hr.5 - 6jiOK-cxcMy finoxa ynpaancHH*. 

ycTpOHCTBO juir jiaicpnoH oGpaCcrrXH 6najiorwsccKofi TKaHH (4>ur.I) 
10 cogtoht mi frioxa ynparuicHMji 1, cooumchmoro c hhm Qfloxa nHTamia 2. 
HMnyniiCHbix Jiaiepon 3 h 4. cocawiiCHiiux c 6jioxom nuraHHa wcpci 

SUICKTpoHHUe KJIIOMH 5 H 6, KOTOpUC nOAKJIKlHOIbl K BUXOJiaM frlOXa 

ynpaaneinw I. Ha nnTMHecxHx oau ziaicpon 3 m 4 pacnonottcuu. 
cooTBercTBcHHo, oTpaxaTcnwioc icpicajio 7 k cenexTMBHoe icpxano 8, 
15 xorropwc ontHHccKH conpaaceHbi MCSKny co6om, <|>0KycHpyH)Uicfi chctcmom 9 m 

BMXOflHWM TOpUOM onTHHCCKoru JIOHOKlia 10 C liaKOHCSKHKOM 11, 

paciicuioxeiiuux Ha onTMMccKOM och jiaicpa 4. CcncxTMBHoe 3Cpxa;io 8 
aTpaacarcnwio ju\x MinyseHHfl c iWHiioM bojiiim Jia3epa 3, no npoipasjio juia 
MinyHeiiiiH c juihhoh bojhim Jtaiepa 4. PacnoiioKCHiioe iia outhicckoh och 

20 jiaiepa 3 oTpaxaTcnbiioe lepxano 7 nojucJiKweiio x Buxcmy finoxa ynpanncHMa 
J h b rionoxeiiHH A ycranannitBaercfl noil yrnoM 45° x och, a b nonoxeHHH B 
napanjicjibtio cm. Ha ^toh tzc och hoicjz -ta 3epxanoM nocneiiOBaTeJibiio na 
xoay HinyMCHHfl pacnanoxciiM (txucycitpyioiuaM chctcmu 12 h oothhccxoc 
nonoxiio 13 c hokoucihiikom 14, K lixoay fiiioxa ynpanncnH* 1 noxocnioHcu 

25 ancxTpn^jccKMR buxoa npncMUKKa Kii(ix>pMaiiHH o coctobuhh (5h oji orHNccxoii 
TxaiiH 15, Bxoit xoroporo conpfljKcu c mcctom mnjicMCTBH* na fwoTKaiib 16. 
CHcreMa MppHnuimr 17 noitiuiKweua x tcm xc m.rxojiaM Gjioxa ynpanncniia I. 
hto m &iox uhtuhhx 2 % a cc uojmiuoh h lumyiunHH BUXOflbl 18 11 19 

ofoeUMllCtlU B liaKOIICHIIHKC 11 (14). 

30 JlyHuiiiH BapnattT ocyiuccrnnemiM lrutfiperciiH* 

Ha cf>nr.2 upcacrauricii uapnaiiT ycTpoficma c TpeM* JiaicpaMH 3, 4, 20. 
Ha ohthhccxom och Jiaicpa 20 ycranoiuicno oTpaxarcni.HOC icpxajio 21. 
Kirropoc Tax *c. xax h oTpaxanyibuoe icpKuno 7, iiojixjiiohcho K Gnoxy 
yiipatvtciiHfl 1. h n lUvioxciiHM A ycranaiuiMiiacTcn non yrnoM 135° k 

35 onTHHccKoM och, a it ncinoxcmiH B napaiuioibiio cm. Ha jitoh xc orrrH'iccxoH 
och paciionosKciiu cJx>xycHpyioiiiaji CHcreMa 22 m rxohhoR Topen otiTH^ccKom 
Btvioxna 23 c iiaKoiicHtiMkoM 24. Meaoiy <f)oKycHpyiomeA ciicreMofl 9 h 
ccJiCKTitnuuM icpxanoM 8 ycniuoBncHo irropoc caicKniBiioc icpxano 25 % 
Koropoc oiithmcckh coiipjixceiio c icpxajioM 21, ffxU'yCHpyiOLllCH CHCTCMOH 9 H 

40 DXOUMI.1M TOpUOM OlTTHMCCKOIl) BOJlOKlia 10. CCJICKTHBHOC ICpXOilO 25 

oTpa^arcni.Ho iin» Hmyscniiff c jwhiiom wviiiw jiaicpa 20, iro npcyipaHiio sum 

HViyHCHHH C UJlHIiaMH IUVJ1I /UiCpOB 3 H 4. BJIOK nUTailHS 2 COCilHHeil c 
JiaicpOM 20 HCpC3 aJICKTpOIIIIWH KJ1I04 26. 
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PanlOBHjniOCTHMH npUCMMHK'a Mttlt»pMaUHI1 15 O COCTOSHMH Chotkojih 

16 Moryr 6urb xax cncxTpoananwiaTop 27 (^HrJ), bxoji xcrroporo 
onTH4ccKM conpaaceii c mcctom wwaeMCTBHa na 6hoTKaiib 16. m KOTopwii 

COCTOKT M3 AHCncpCMOIIllOTO SJICMCIITa 28. J1HHCKKM tfxyTOUCTCKTOpOB 29. 

5 pacnonoxcHHofi b mcctc cooTBcrcnjyioiucMy oGjiacrw juimi bojih 200 - 
1500»m h sJiCMcma cpaBHeHHa 30; Tax h (Jxdtomcxtphmccxhh iiphcmhhx 
HH<}>paxpacHorc> HwyntHHSi 31. onrosccxH conpa*emiUH c mcctom 
BCnacficTBHa Ha Ghutmhi, 16 nocpcacTBOM orrrHHCcxoro BorioxHa 13 (10, 23). 
4x)KycHpyK>mcH cmctcmu 12 (9. 22) k noBOpoTHoro scpxana 32^ 
10 pacnono*emioro Me*ay (Jx>KycHpyigmcM chctchoh 12 (9. 22) * xcpxanoM 8 
mjih ncnocpcjicTBCHHO ncpen bmxojihum TcpxanoM Jiaiepa 3 (20). Ilcpcji 
orrrMMccKHM nxoaoM cfaro^cKipHsccicom npMCMHHxa 31 ycTanoiuicH 
MH^paKpaciiuH <t>itni>Tp 33, muioca nponycxaiiHM xotoponi HcxnionaeT 
nonaaaHHC na (fxrrouncKTpH *i cck h h npHcwiHK 31 HinyscHHa Jiaicpa. B 

15 KaSCCTW npMCMIIMKa Mll(})OpMaUMM 15 O COCTokllHM CKOJIOrHHCCKOfl TKQHH 16 

mokct 6bm» m ax vcthh cck h h hphcmmhk 34. pacnojioxcHHufi B&imM Mccra 
BoaacflcrBH* m Txaiib Tax. hto- KaupaiuicHHc crt> MaxcHMa/ibnoii 

HyBCTBMTCnbllOCTH COCTaiUIflCt C oriTHHCCKOH OCMO H3JiyMCHHtf ita DblXOJie 

iiaxoncHHMKa 1 1 (14, 24) ynw a, jie*aiuHH n upeacnax or 1 1° *o 86°. 
20 B ciwnH c tcm. mto hmcjio npncMiinKon wutjxipMaumi o coctojihhh 

6«oTKaiiH M05KCT KMcfiarura err ojuiom jio aeiumi (no xattaowy snay, oxcuio 
xaxuom JiaKoneMUHKa). kuiihwxtho nxojuro fuioxa ynpaivneima moxct Gmti. 
paiuio jjcbhtm). 

Chctcmu opomciiM* miiM ofipafioTKH 17. Htttfparteititibt ira (f»tr.4 
25 coctomt hi pcicpiiyapa zuw juiam c Bona hum iucocom 35. x xotopomv 
npHcocflHuciia aojioripoBojwiuaH Tpy6*a 18. h luvuyumom xoMnpcccopa 36. 
ripMcocuHncuiiMc k tunayujiiOMy KOMnpcccopy 36 wruiyxonponojmmie 
TpyfixK 19 cuafixeuw wicrrpoManiHTnUMH KJianaiiaMii 37. 38. 39. Rcnopuc 
nuiixnitmcHbi x tcm xe hmxcuum fuioxa yripaivieinw 1, hto m Cuiok nHTaima 2. 
30 sepei jihhhh laucpxKH 40. 4 1. 42. 

ycTpoficrno pafxrracT cncjiyioiuMM oGpauw. Hifiysetiiui Jiaicpoa 3, 4. 
20, it c/iywae naxoxaciuw WpaKarcjiwiwx icpnan 7 h 21 n ntwioxcuitit B. 

UPOHJIU c|x>KyCWpyHUUHC CHCTCMW 9. 12. 22, ITTpCIKH OIITHMCCKHX BonOKOII 10, 

13. 23 m, iiaKoucmiMKM 11. 14. 24 nocrynaiOT na ohthmcckhc bmxojuJ 
35 ycTpoiicT&a. 

Ecjih CTpaxaTciiwiMc ^cpxana 7 h 21 uaxojurrca b rtnriqxcumi A. 
ftiriy^iciiMc jiaicpa 3, OTpaiitnuiHCb or ^epKa/ia 7 nonaaacr na cchcxthiuioc 
jcpxajio 8 h. oTpaiunnmri, or ncu>. iianpawweroi naujib orrrHHccKon och 
Jiaicpa 4. Aua^ioniHlUi. npn iiarntMiiM Jiaurpa 20. Huiyncituc mom Jiaicpa 
40 ofpaiHHuiHCb <rr icpxana 21. a tarrcM or cc^cKTHunon> 3cpxajia 25 raxKc 
uanpawijicTCH ww\> oitiimcckdh ck-m Jiaicpa 4. B poiym/raTe, b cb^m co 
CBoficmoM ccncKTumibix ncpKan 8 ii 25. b (jxixycMpyioinyiij chctcm> 9 n f tcm 
caMMM na ohthm^cxhh woxozi nakoncHiiMKa 1 1 Moryr nocrynaTb HuiyijcnHa 
nccx rpcx -aaicpoB oilitoupcMciiiio. 
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BblSop BHJSA npMCMUMKa MlufxipMaUMM 15 O COCTO*MHH 6noTKami 16 
33BHCHT OT BHAa TXaHW M pcXHMa oGpaftOTKH. a TaXXC OT BHfla HaKOHCHHMKa. 

IlpH paGcrre c HeKoirraxTHMMH uaxoKeHKKxaMH ochobho* nacn* MiflywemiH 
spo3MOHHono tfraxeJia, BoiiiMxaiouicra m-3a cbchchms yaanacMUX sacrnu 
5 6HorxaiiH ziexHT b bhjmmom h G/imkhmx ynLTpat|)McuicTOBoii h HHffrpaxpacHofi 
oSnacTax cncxTpa (200 - ISOOhm) h aoJWCTca npHHHHoft hcbo3mo)xhocth 
BH3yanwioro Ha&iioACHKfl feuaa h cocroaHKa GwoTxaHH. CnexTpanbHUM cocnm 
mnyncHM sposKOKKoro tjxuccua sasHCKT ot aajxa 6HcrrxaHH. no^TOMy 
hco5xojihm cftcxTpanuHuii wmm stoto mnyscHwi, xoTopoe nonauaer ua 

10 iiMcncpcHoiiHWM mcmcht 28 cncXTpoawaJiHiarropa 27, pa-yiaraeTca b cncirrp h 
nonaaaer ua jwHeiixy ^otoactcxtopob 29, cocamicuyw c ancMcirroM 
cpamiciiMH 30. ypoitcni, Buixomioro ancKTpMHccxom cnniana sjieMcrn-a 
cpawiciiM3i30 eoomcTCTnycT KOiiKpcritOH KOMfimiauHH iUiHii bojih cneKTpa 
HuiyscHHa dpbiKOHiiom $aKem.3^eKTpMM(ttXHM raman ot axicvicHTa 

15 cpaBiieiiHa 30 cnexTpoananH^aTopa 27 nocTynaer Ha bxoa &ioxa ynpaBnciiHa 
1, rac BLipaCaTLiBacrcH CHntan HiMenciiH* pexHMa HuiyneHHa JiaicpoB, 

Pa6ora c xoirraxniUMM iiaxoucHmixaMH cBaiaHa c uarpceanHeM 
JiaicpuwM H-yiyncHMcw Tbpua paRosero HitcrpyMCHTa (bojiokho hjih 
can(j>HpoBwfi iiaKoncHHHK) jio onpaieneiiiinfl tcMneparypw, AocraTOHiioH rsix 

20 paipyujciiMJi GnoTxaiiM. Harp en ' Mccra BnaacHCTRMx conpoDOXflaerca 
BoiiiMKiionCHncM HiiftipaKpacnt>n> Hi/iyMCHtiM« xoTopoe nepcaacrca no BcyioxHy 
iiaxoiicMUHKa H {14, 24) u irrpciKy oiiTH4fcCKon> wvioxna 10 (13, 23) n 
hanpaiuiciiM*!, oGpanioM xoay junepiiom mflyseuHA. crrpatfacrcH ot 
nonopoTiiom icpKana 32. npoxiiauT Mii+paicpacHiiiM (JnuibTp 33 m nonaaacr ua 

25 cjx)TOaJlCKTpHHCCKMii npHCMllMK 31. 3jlCKTpHHCCXHH CHTHaJI C BMXOHU 

cJwToajicKTpHHecxnro npHCMiiuKa 31 nocrynacT » (wiok ynpa&netiK* I, roc n 
3aoHCHMt)CTH ot napaMcrpoB srom cnniana w.!pa6aTWHacTcsi ciiniaji. 
ocraiuroicM. npoacvixeHMH hjih mimcuciihh peKHMa paGoTW Ziaiepa. 

3KcncpHMciiTani,iio ycranoivnciio. sn> Tcruionoc KvtyHeimc. 
30 lannHKajomcc npn pafkvre c xmrraKTUMMH itaxoncHMMxaMH itaxOauTCH k 
rciyGoicoii Hii+paKpaeiiofi ofi/iacm B stuff crfxnactn syiicrnHTCJiMiocri. 
ctxrro^cxTpHHccxMx npHcMimxow osciiii Mana. CncxTpanunaM uGnacni 
HviyMcimji ;iaicpon Taxxc jicxht b HnftpaKpacuoH <>TxnacTH. RoaTOMy uo;joca 
nponycKa>iH>i Hii^paKpaciiori) 4)HJ»*Tpa 33 oonnuoonaiia co cncxxpanwioH 

35 HyBCTBUTeAMlCICTliK) (JjOTOnpHCMIIMKa 31. C OKIIOM npO-ipaMllCKTM OnTHHCCKOH) 

nonoxna 13 h oGccncHHrvacr mcxjiiohciihc nonaaaiiHX tia cfxyronpHCMMUK 31 
iiviy^iciiHii ziaicpoB 3, 4, 20. 

ripoAyxTW Jiaiepuoix) paipyiueuHfl 6M<rrKaiiH paincraiorcH ct> 

CBCpXlByKOBOH CKopoCTMO, H B CJIttACTBHC pc*iXUU> HlMCHCHH* MttnCHMfl H i-la 
40 COnpOTHB/ICJIH^ cpcAU rcilcpHpyCTCH aKytTHHCCK^ 1UV7IIU. flnji pauiHHUMx 

TKaiicfi aMiunrryaa aKycTHHccxoH muinm paviHSiia. AKtrinHTyfla. aKycTHMccKofi 
BQ^nra pcrncrrpHpycTCH aKycrHHecKHM npitcMiiiiKOM 34, ajicxrpuHccKiifi 
CHniun c xoroporo nocTyriacT ua Cviok yripaiuiciiHa 1. mc cHHTtnnpycTCH 
cwniaji BpcMcimmi ncraiicmxtf irinyHcuiifl k/iii m-imciichh)! pcxHMa pafxrn.i 
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Jiaicpa b jauHCMMocTM or tmiiu o6pa6aTbroaeMOH ncaHH win a cnysac 
npcBiituicHHX 3HcprMn flaicpHoix) HMJiynbca Haa noporoM paipyuiciiHjj 

6HOTXaHH, HTO BJIHflCT Ha CTCneilb Jiaicpiioro UCKp03a. 

npcKpaujCHHC. o oiynae neo6xoaMMocTH, pexHMa HsnyncHMM naiepoB b 
cootrctctbhm c CHnianaMH cncxTpoaiianHimopa 27, cpoToswicxTpMsecxoro 
wiH axycTHsccKoro npvicMHHKoa 31 h 34 npoHcxoattt c noMoini.io 
6uCTpoaeiicTByiomHX suicxTpoimux uiioicfi 5. 6, 26. CMraan c fiaoxa 
ynpaancHiu 1 noaactcx iia yiipawwtotUMR Bxba ancxTpoHHoro xmona 5, (6, 
26) pawuxaa uem, nHTauMs xaxaoro hi aaiepoB. npcxpamcHHc HMnyabca 
HanyicHHs 9<jxpcxTHBiio. eaiH Bpevm otjwjiohchhji nuraHHa mchbuic 
juiMTtnLHocTH HMnyabca mnyHciiH*. CUnHTcabiiocrb HMnyJibca wviyHeHHs 

MOXCT 6blTb J50 ♦ 500 MKCCK.). rio5>TOMy U KaHCCTBC a/ICXTpOHHOTO KJllOHa 

acumen ncnuni,3oiurTi,c« suicmcht c uucuxhm Gmctjxmchctbmcm. Tax n mm 
ynpawiacMMMM uimsaiM jnuun<rrcji n<vtynponoa«"ixoBbie win 
15 3JicKTopo»aXyyMHi.ic ncpaunowmiui. Bp«vw cpaflaTMnaiiHH Kcrmpbix lie 
npeutiuiacT 100 mxc. 

OpOlUCIIHC 6H(rTKailM C IIOMOUibtO HppHruilHOHHOM CHCTCMLI 17. 

npoHcxoaHT cjieayioiuMM oCipaioM. H? pcwpByapa aas boam c bojuhum 
iiacocoM 35 Boaa " 'lanoniwcr BoaoiipoiuyumiHc Tpy6xH 18. B cayiac 

20 HeoGxoaHMocTH opoiuciiH* Txamt cMmanM mi Cwioxa ynpaaneHH* 1 nocTynawf 
iia JwiexTpoManiHTiiMH xaanaii 37 (38, 39). Koropufl OTxpUBaer nocTyiwcHMc 
wnayxa noa aaiweiiMeM H3 luruiyiuiioru xoMtipeccopa 36 n noiayxonponoa 19. 
Kmiuu ikwi)- h BomyxoiipnitoaxiitHX TpyCx>x 18 it )9 pacncvioxeiibi b 
JiaxmicMiiHKax M (14. 24) tuk. hto iictcryrwcmic bubm na HppuraiiHoiniue 

25 bmxojuj ycrpofcna iipoiicxoanT npii noaa»tc mriayxa no nprniimny 
nynbncpM-iaropa. 

CuniaxiM mi CuioKa yiipatuiciiM* I nocrynaMrr ua wicrrpwManiHTiiue 
JOjanaiiM 37 (38. 39) scpci jihhhh lanupxKH 40 (41. 42) oaiioBpcMcmio c 
CHnianaMH wnycxa HMnymcoB ncucpauHii Jiaieptm 3 (4. 20). 

30 OpoiuciiHc fiMDTKajiii iiouufi aimxiui iifuiMcxuaHTb b npoMexyrxax 

Mcxay HMnyjiLcaMH KwyycmtJi ziaicpoii ( c uenuo mfcxaTi. iiexcaaTCJibiioc 
pacccuuHc iiutyicmw m noiu.ieHTi. SMpcpcKTiiiuicHrn, opoiticiiHu ). nosn-oMy 
wiHTBOMKicn. npcMCtiH jaaepxKH JiHiiiiH laaepxxw 40 (41. 42) panna 
BpcMciiiioA aJiMTcnwmciu MMiiy;n«)B MinyjciiMM aaicpon c yseroM apcMeiin 

35 nocTynnemw wnayxa k kouuum Tpyfxix 19. 

tlpHMcp KoiiKpcTiioH pcanmauHH -jasBnjicMwx ycTpoHCTii coctoht b 
cacayiomeM: 

Bjiok ynpaMciiHM 1 ((p»r. 5) cuctomt m ycHmrrcnji Bxoauux ciiniiutoB 
c HiiTcrpaTopoM. noci.MitKajia/H.iioni accsTMpa-jpjianon) ananoit>-mi4}ponon> 
40 npcoCpaioBanyjH (AUn) c noaicfloBaTajMiuM .HHTepfpCHCOM max 192 ccpHM. 
npoiiccwpa PC- 104 c KaapiiunuM reueparopoM li BocbMHKaiiaJibiitm) 
TpHiiaanaTMpaipaanom UMtppD-aiiajiummiin upc»>6pa-ionaTe>ix (UAI1) . c 
nocflcaonaTCTbiibiM HiiTcprpciicoM max 540 ocpmi. Buxnaiibic cHnianu UAn 
aan»Km;a BMxoaaMH Caoxa ynpaiuiwiiw |. m, T pc M in nmpux. KpuMC 



WO 96/25979 



> 



PCT/RU95/002U 



9 _ 
. cwmanoij rianycxa HMnym>con rcHcpaliMM,noGTynai<rr CHrnanw. onpeaenaiouiHe 
BCJiMMHHy meprHH HaKoriMTcnbHux KoiiacncaTopoB Sjioxa ntiraHHfl 2. 

B xaHccT&e JiaiepoB McnoJibiyioTCft jiaiepu: Nd:YAG (annua buhhui 
K06 mkm win 1.32mkm), Ho:YAG (annua bojihli 2,09 mkm) m ErYAG (annua 
5 rojihu 2.94 mkm). B xaMccrnc awcncpcHoHHoro ancMCHTa 28-cTexjuumas 

flpHIMa, . D KaSCCTBC. 4>0TOHCTCKTOpOB 29 - XpCMHHCBWC nOJiynpOBOJIIMXOBUC 

c|x)Toahoau <X>fl-256 t a b Kanecm tJxrroancxpMsccicoro npHCMHHxa 
Hu^paKpacHoro HinyscHHS 3 1 . -rcpManHCBuii ({xttoiihoii Ofl-9. 3jigmckt 
cpaaiiCHMx 30- MHxpocxeMa K554CA3 hjxm LM-111. AxycTHMccxHH 

10 npHCMiiHK 34 - MHKpotjxM B&K4138. 

IlpoMbiiuncHHabi npHMCHHMocrb 
TaxMM ofipaioM, npcanaracMWc ycTpoficma, ia chct coooxynuocTH 
laaanacMux npHiuaxoo, oGecnesHBa* onepaTHnuoe ynpa&neHHe, c 
BOttiracnncrMo luiphHpotiauHX B uiMpoxoM AHan;ruinc napaMcrpaMH ziaiepHoro 

15 kruiyneitHK, nmiuviaiirr tipnm>iiHTi» XHpyprHMccxwc npoucayjiu Ma GHcmcaMJX » 
KaMecrne jimCm) cxanunui*. jmfx) KoaiynflTopa, jihGo accrpyxTOpa & 
laBHCMMocTH ut TpcSycMwx tmhoiu . p&KHMott h coucTapHH paGoTM Jiaiepcm, 
opHeirTHpoiiaiittux na MmiHMaJiMiyio . TpaitMaTM h i ukti> npw nan ho m bhac 
BOiacRcTbMS ua aamiyio (iurvrxaiu*. 
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<toopMyjia H3o6peremut 
J. ycrpoHCTBo juw Jiaicpnoii o6pa6crrxH 6wonorMHccKofi tkqhh, 
conepxamee 6nox ynpaancHH* (1). buxohu xoroporo oocahiichm c 6jiok6m 
nHT«uiH5) (2) Jia-jcpoa, HMnyntCHUc Jiaicpu (3, 4), orrrHHecxHC och xoropux 
5 napaJincnbHLi, onTHsccxw conpaxcmiwc crpaxaTCJibHoe 3cpxano (7) h 
cgjicxthbho orpaxaTeJibiioe jinx suimu BOHHW ncpBoro jiaicpa (3) $1 
fipcxjpaHHOc juw juihhm bqjihu uroporo Jiaicpa (4) lepxano (8), xoropuc 
pacnanoxcuu Ha orrowccxHx ocax ncpcoro w Eroporo JiaiepoB 
cootdctctdchho, ycraHonncn ii Lie na onTMSccxoii och BToporu jioiepa (4) 

10 <jK>xycHpyiomyio CHcrcMy (9) H ormwccxoc *qjioxho (10) c HaxoncHHHXOM 
(11). auxoa xoroporo sanacTCfl ortTHMccxHM buxojiom ycrpowcTBa, 
OTJiHHaiomcccji tcm, hto b ncro bbchcii xot« 6m okhh hphcmhhk HiK}x>pMauHH 
(15) o cocToaiiHH f>Ho^orMMccKOH Txaim (i6) t nxon xctroporo conp*xcH c 
mcctom BoiaciicTBMa Ha (niflTKaiir. (16), a buxoa coeflHiieli c bxoaom finoxa. 

15 ynpaanciinai (l). bmxoam • Koropuro cocaHnciiw c bxojwmh ajicxtponnwx 
xjhohch (5, 6). ycTauonncriHMX n uciuix cocjuincHHa xaxaom iiaicpa c 
foioxoM fiHTaiinx (2). xpoMc Toro; oTpaxaTOiliiiqc icpxano (7) yrraiioimcHO c 
boimoxhoctmo bubom cru in xoaa Hmyweiwa. a na onTHHccxofi och ncpBoro 
Jiaiepa (3) rtncncAonaTcniiiio no xoay H uiyscim* pacnanoxeiia' tfaxycupyiomaa 

20 CHCTCMa (12) H onTHMCCKOC IKVKKIIO (13) C HaXOHCHIMXOM (14), BUXOA 

xoToporo awwcTcH jipyrHM orrrHMecxHM bmxiuom ycrpoHCTBa. 

% ycrpoAcnio miH Jiaicpiiow ofipafxrrKH (Ihcvioiuhcckoh TxaiiH. 
coaepxamcc fi/ioK ynpaiuiciiHK (I), Bwxoau KOTopom cocuhhchm c &iokom 
nirniHHH (2) jiaicpoB. HMiiyjH.ciii.ic jia<cpj.i (3. 4. 20). onrHHccxnc och 

25 xciTopittx uapajuiaji.nia. oiithscckh conpaxciiuuc trrpaxaTe/ihiioc -lepxami (7) 
H caicKTHiuui .orpaaeanniMiuc mm juihiiw mutiiu ncpnnu) jiaicpa (3) h 
npcnpaMUoc juih jUiHHM iuuiiim irropom Jiaicpa (4) icpxajio (8). xoTopwc 
pacnonnxeiiu ua oiithmcckhx ochx ncpnofxi h KTopofX) Jiaicpon 
cooTBCTCTBciiiio, ycTaimwieimuc ita onrMHccxow <>ch* irroporo Jiaicpa (4). 

30 4>oKycHpyiomyjo ciicrrcMy (<)) h orrrHMccxoe luvioxuo (10) c ttaxoHemiHKOM 
(11), nwxoa xoropoix) awjjjcTCM ohthhcckhm BWxoaoM ycrpoficTBa, 
oTJiHHaioiuccoi tcm, mto n nem nnciai TpcniH HMny;iiK:iiwH ^aicp (20). 
otithmccku)! oci. xompou) iiapajoiciiwia ontMHccKHM owim iinyx iipynix 
jiaicppa. ycraiioiuipno crrpaxaTan.uoc lepxano (21), npnscM oTpaxaTCJiwruc 

35 icpxana (7 % 21) ycnuiuiviciiM c boimoxiioctmo w.numa hx h* xom HinyscHHH, 
a ua ontH*jecKOH och nupoiu Jia^cpa (4) ia ctJickTHmiUM. icpxaiioM (8) 
ycTaiioiuiciio BTopoc caicKTiiiuio cyrpaxaTOibnoc ami ajihhm bojihu ipcri»cn> 
Jiaicpa (20) h upoipaMiioc ju\* junm luutii iicpium) h inopom -najcpoa (3. 4) 
icpxano (25) ohthmccxh conpaxcinioc c orpaxaTc/ibiiwM tepxanoM (21) t 

40 ycTaiionnciiiiMM ua onTHsecxoii och Tpcn>ctx> Jia-wpa (20). t}x>KycHpyiouicM 
chctcmoh (9) h bxoaom oiiTH^ccxoro BojioKiiu (JO), pacuanoxcnuwx na OCH 
ivroporo Jiaicpa (4), na xaxnitn in occii iiepmxu h rpcTipCix> jiaicpou (3, 20) 
nocvicjiowaTCJiMio no xoay iruiyMcinui paciuwioxciiw ijxiKycnpyiomaii (12. 22) 
CHCTCMa h oimnccKoc luuioxuo (13. 23) c iiaxoncMiniKoM (14. 24). mxmu 



) 



j 



WO 96/25979 PCT/lUJ95/00in 



KOTOpUX SBJWIOTCJI ApyTMMH OJTTKSCC1CMMH BMXOJiaMH yCTpOHCTBa, 
CHa6xCHHOm TaXXC XOTfl 6l>l OAHMM npHCMHHKOM HH$opMauHH ()5) o 
COCTOflHHH. 6HC3J|OrHHCCKOii TKUHM (16), BXOJl KOTOpOTO COlipSXCH C MCCTOM 
B03ACfiCTBKH Ha 6HOTKZ1H1) (J6) r a BUXOA COejMHCIl C BXOUOM (XJIOK!) 

5 ynpaancHMji (l) t buxqjiw KOTopora cocjuuicnu c bxojiom ancxTpoHHbix 
joiiohch (5; 6, 26), ycraitoBJieHiiux d ucnax cocaHHemia xaxaoro Jiaicpa (3, 
4, 20) c 6noxoM nHTaiiHa (2). 

3. ycTpoficTHo no n.K 2, ouiKHaiomccca tcm, hto npiiCMMHK , 

HH(Jx>pnaiJHH (15) O COCTOHHMH GuOflOrHHCCKOH TKflHM (16) BUnOJlHCH B BHJIC 

10 cncxTpoanamoaTopa (27) d o6nacTH 200 hm * 1500 hm, Bxoa KOToporo 
oiitwhcckh conpaxw c mcctom ROTaciicT&Ha Ha CMommu (16), h coerojmicro 
mt iuicncpcHCHiHom uncMctrra (28), jihhchkh cjxrroacTCKTopou (29) m 
ancwcHTa cpamiciiKa (30). 

4. ycrpoflcTiu) no n. 1, 2, oTJiHMaiouicccH tcm. mto npncMUMK 
15 HH<|x>pMauMM (15) o coctohuhh GHcumraHccicofi TKaim (16) Wiinojmcii b bmbc 

l}x>T05>JICKTpMHCCKOro ItpHCMIIHKa (31) M!l<t>paKpaCllOU> KViyMCHKH, BXOJl 
KOTOpOTt) OnTHHCCKH COnp«3KC[| C MCCTOM BCTJilCHCTWIH Ha CHOTKaHh (16) 

nocpcjiCTBOM DOBopoTHoiX) icpKana (32), pacnono*cnnon> na orrrHHccKofi och 
aaiepa (3, 4, 20) Mcacay bmxojuium "icpxanoM Jiaicpa (3, 4, 20) h 
20 ^KycMpyiomcfi chctcmoh (9, 12, 22) . scptn fywinp (33) c ftonocow 
nponycKaiiHa, HOcnioHaioiacH nonaaaimc ua npucMiiHK (31) umywcHH* 
jiaicpa. 

5. ycrp«HCTiu> no n. 1, 2. mriiHMaiomcccM tcm, hto nptieMHHK 

HIIf}x>pMailHM (15) O COCTOXIIHH GHOJlOlUMeCKOH TKtlllH (16) BMnOJlHCJl B BWJ1C 

25 aKycTHMccKom upiicMHHKu (34). ycTaiiowieniioro TaKMM ofipaioM. mto 
JianpaiuiaiHc cro MaKCMMuuhiion HyiicTiiMTcnwiocTH cocTaruwcT c 
itanpaiuiciHiCM onTMHccKOM och ua nuxone liaKoiicuiHKu (II. 14. 24) yrtvi a, 
yfloRncTBopaiomHM ycjjomno: 1 1°< a < 86°. 

6.. ycTpoficnio no H. 1.2, trrjiMHaiomecc* tcm, hto anacTpoanuH ichioh 

30 (5, 6, 26) Bi»inonncji n mac muiynpoBoaiiHicoBom unti s/ieKTponaKyyMiioro 

IICpCJUIHHUTCJW. 

7. yctpoHCTBo no ii. J, 2, oTJuwaiomecea tcm, hto oiio 
aonamiimyjfeiio ciiafi*cuo chctcmoh opomemiJi (17), coctohuicm mi 
pcicpnyapa nnn now c bojijoimm iiucocom (35) it wywyumoro xoMiipcccopa 

35 (36), cooTBcrcTByiomiic bwxojii»i (IX, 19) KOTopwx oGicnwuciiw b 
HaKoocHitKKax (11. 14. 24) ii hivuuotch MppunuiMoimMMii biiIXojmmh 
ycrpoHCTBa, a BotayunibiH KOMnpcccop (36) u mcctc cocjuihchhh c 
BOUjyxonpouoMMM (19) cnatfxcii ancKTpoManiHTiiMMM* lyiananaMH (37, 38, 
39), npinuiioHciiiiMMM k BwxojiaM fuioxa ynpaMcmia (1) ncpci JiiutHH 

40 3aiicpKKH40. 4K42. 
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